Mesenchymal stem cells enhance the viability and proliferation of human fetal intestinal epithelial cells following hypoxic injury via paracrine mechanisms.
Mesenchymal stem cells (MSCs) may be used to treat injured tissues. The ability of MSCs to treat injured fetal intestinal epithelial cells (FIEs), similar to those in infants with necrotizing enterocolitis, has not been elucidated. We hypothesized that MSCs would enhance FIE viability and proliferation after hypoxic injury via paracrine mechanisms. LLC-PK1 cells (differentiated control [DC]) and human MSCs were exposed to 1 hour of hypoxia. Cells were reoxygenated for 24 hours and cell-free conditioned media were collected. Human FIEs were exposed to 1 hour of hypoxia and plated for experiments. FIEs were reoxygenated in nonconditioned media, DC-conditioned media, or MSC-conditioned media. Supernatants were analyzed for interleukin-6 (IL-6), hepatocyte growth factor (HGF), fibroblast growth factor (FGF), and vascular endothelial growth factor (VEGF) via enzyme-linked immunosorbent assay. Cell viability was assessed by trypan blue exclusion and cell counting. Proliferation was determined via 5-bromo-2'-deoxyuridine (BrdU). Expression of caspases-3 and -8 was determined via Western blot. FIEs reoxygenated in MSC-conditioned media demonstrated enhanced viability and increased proliferation after hypoxic injury. Enhanced FIE viability and proliferation were associated with increased IL-6, HGF, and VEGF, as well as decreased expression of caspase-3. MSCs may increase the viability and proliferative capacity of FIEs after hypoxic injury via the paracrine release of IL-6, HGF, and VEGF, as well as downregulation of apoptotic signaling.